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PteyHeHbi MojiH(J)HKaunn ma^KOH MycKyjiaTypbi npHKpemrrejibHbix annapaTOB y 5 bh- 
rob uecrofl H3 pa3JiHHHbix cHCTeMaTHHecKHX rpynn. rioKa3aHa BbicoKaa CTeneHb njiac- 
THMHOCTH rjiajJKOMblllieHHOH KJieTKH B 3aBHCHMOCTH OT HCIIblTblBaeMOH (fjyHKUHOHaJIbHOH 
Harpy3KH. Pa3Hoo6pa3He BbiHBjieHHbix BapnaHTOB ycjioxcHeHHH majiKOH MycxyjiaTypbi 
OTpaxcaeT TeHjieHitHK) ee B03MoxcHbix npeo6pa30BaHHH b npouecce sbojhouhh. 


HcCJie^OBaHHK) MblllieHHblX KJieTOK - OflHOrO H3 OCHOBHbIX KOMIIOHeHTOB napeHXHMbl 

jieHTOMHbix MepBen — b pa3Hoe BpeMa yjjejnuiocb 6ojibinoe BHHMaHHC (Lumsden, Byram, 
1967; Bonsdorff e. a., 1971; EncepoBa, KynepMaH, 1983; EncepoBa, 1986; nojutyOHaa 
h ap., 1986; IlojmyOHaH, 1988; Holy, Oaks, 1987; EncepoBa, 1991 h jtp.). OcoOemio 
no^po6Ho paccMOTpeHa yjibTpacTpyKTypHaa opraHH3auHH MbimeMHbix ajieMeHTOB Ha npn- 
Mepe MOfleJibHoro burs. Hymenolepis diminuta (Lumsden, Specian, 1980). BMecre c TeM 
npHMepbi npeo6pa30BaHHH majiKOH MycxyjiaTypbi b npHiepenHTejibHbix annapaTax uecTOji 
KpaiiHe HeMHoroHHCJieHHbi (Ward e. a., 1986; Ress 1988). He cTajia jtaHHaa npoOjieMa 
npejjMeTOM oOcyxc^eHHH h b cneunajibHOM o63ope no yjibTpacTpyKType jieHTOHHbix HepBen 
(Lumsden, Hildreth, 1983). 

B Harny 3a^any bxootjio H3yneHHe yjibTpacTpyKTypHon opraHH3aitHH MbimenHbix 
KJieTOK b npHKpenHTejibHbix annapaTax pa3Hon Mop(J)OJiornnecKOH cjiojkhocth b pa3jmn- 
Hbix cncTeMaTHHecKHX rpynnax uecToji. 

MATEPHAJILI H METOJ1HKA 

MaTepnajioM jura nccjiejtoBaHHH nocjiyxouin B3pocjibie uecrojtbi — npejtcTaBHTejm 
pa3Jimmbix cHCTeMaTHnecKHX rpynn. H 3 KnmenHHKa Percottus glehni , oOnTaiomero b 
BOjioeMax FIpHxaHKaHCKOH HH3MeHH0CTH (flajibHHH Boctok), nojiyneHbi nojiOB03pejibie 
nepBH Nippotaenia mogurnda (oTp. Nippotaeniidea). B3pocjibie Acanthobotrium dujardini 
(oTp. Tetraphyllidea) h Echinobothrium typus (OTp. Diphyllidea) — H3 cnnpajibHoro 
KjianaHa cxaTOB (Raja clavata ), o6HTajomnx b npnOpextHbix panoHax HepHoro Mopa 
(KpbiM). H 3 MbimenHoro xejiymca yrox (Anas acuta) nojiyneHbi nojiOB03pejibie 3K3eMn- 
jiapbi Castrotaenia dogieli (oTp. Cyclophyllidea) — HoBocnOnpcKaa o6ji., a H3 KHmen- 
HHKa yrox — Sobolevicanthus sp. (oTp. Cyclophyllidea) — panoH PbiOnHCKoro bojio- 
xpaHHJinma. 

Jlna 3JieKTpoHHo-MHKpocKonnnecKoro nccjiejioBaHHfl cKOJieKCbi nepBen (^HKcnpoBajin 
2.5 %-hmm rjiyTapoBbiM ajibflernjioM, npnroTOBjieHHbiM Ha ^oc^araoM 5y^)epe c pH 7.2, 
b TeneHne 1—3 cyT. flajiee npoBojinjiacb nocrcJjHKcaima 1 %-hmm 0s0 4 Ha tom ace 
6y(|)epe b TeneHHe 1 n. MaTepnaji aernjipaTHpoBajicH b cnnpTax B03pacTaiomeH KOHiteH- 
TpaitHH, aueTOHe h 3ajiHBajica b apajmnT. Cpe3bi KOHTpacTHpoBajincb ypaHHjiaueTaTOM, 
CBHHUOM no PeHHOJmcy H npOCMaTpHBaJIHCb B SJieKTpOHHOM MHKpOCKOne JEM-100C npn 

80 kV. 
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PE3yjlbTATbI 


fljifl MycKyjiaTypw npHeoeoK xapaKTepHbi paanaabHo pacnoaoxceHHbie nyaxn mhoc|)h6- 
Phjiji, KOTopwe npHKpenjieHbi k aByM 6a3ajibHbiM njiacTHHaM: aHCTaabHOH, noacTHaaiomeH 
TeryMeHT, h npoxcHMaabHOH, noacTHaaiomeH npHcocxy h orpaHHaHBaiomeH ee ot 
napeHXHMbi cKOJieKca (pnc. 1, A; cm. bkji.). PaanaabHbie BOJiOKHa — sto ocHOBHaa 
coKpaTHMaa Macca npHcocKH. Y A. dujardini xaxcaoe MbimeaHoe bojiokho paanaabHbix 
Mbiuiu orpaHHHeHo capxoaeMMOH. Flo nepnc^epHH bojiokoh, b UHTonaa3Me pacnoaaraioTCfl 
capxonaa3MaTHaecxaa ceTb, mhtoxohjiphh h po3eTKH rjiHKoreHa. Hapa MbimeaHbix kjictok 
HaxoaHTca cpean mhoc|)h6phjiji, nepnxapHOHbi GoraTbi rjiHKoreHOM, b uHTonna3MaTHaec- 
khx OTpocTKax HaOmoaaioTCfl cKonjieHHH jiHnnaoB. 

ToacTbie npoTO({)H6pHJiJibi pacnojioxceHbi ynopaaoaeHHO, cooTHomeHHe axTHHOBbix 
npoTocjmOpHaa k MH03HH0BMM HenocTOHHHO h HeBejiHKo (i k A —5). OaHa H3 xapax- 
TepHbix yjibTpacTpyKTypHbix ocoGchhoctch paananbHbix Mbimu; A. dujardini — mhoto- 
HHCJieHHbie nojiyaecMocoMbi, c noMombio KOTopbix MbimeaHbie nyaxn npHxpenaaiOTCfl k 
aByM 6a3ajibHbiM njiacTHHaM, nojiyaaa, TaxHM o6pa30M, MomHyio onopy aaa H3MeHeHHH 
(J)OpMbI npHCOCKH (pHC. 1, E). 

A6eppaHTHaa uecToaa G. dogieli bo B3pocjioM coctohhhh napa3HrapyeT b Mycxyna- 
Type h noa xymxyjioH MycxynbHoro xceayaxa nrau, hto npHBoaHT k o6pa30BaHHio 
cKoaeKca oco6oro cTpoeHHH c BHaoH3MeHeHHbiMH npncocxaMH (flaBbiaoB h ap., 1990). 
Y 3Toro BHaa b coxpaTHMOH aaera MbimeaHbix KaeTOK npncocox b 3HaaHTenbHOH cTeneHH 
yMeHbinaeTCH coaepxcaHHe axTHHOBbix h MH03HH0Bbix npoToc^HOpnaa, a Taxxce Hapyuia- 
eTCH hx B3aHMHaH napaaaeabHocTb (pnc. 1, B), mo ocnaOnaeT hx B3aHMoaeHCTBHe Mexcay 
co6oh. BcTpeaaioTca yaacTXH MbimeaHbix xaeTox, rae npoTOcJmnaMeHTbi pacnoaoxceHbi 
xaoTHHHo. flapaaaeabHocTb h MaxcHMaabHoe xoanaecTBO ToacTbix h tohkhx npoToc|)H6- 
pnaa coxpaHaeTca B6aH3H MecT npHxpenaeHHH MbimeaHoro BoaoKHa k 6a3aabHOH 
naacraHKe TeryMeHTa, rae Taxxce cxoHaeHTpnpoBaHo 3HaaHTeabHoe hhcjio uHTonaa3Ma- 
THaecKHx naoTHbix Tea, xoTopbie cTa6HaH3HpyioT axTHHOBbie cjmnaMeHTbi (pnc. 1, /"). 
BMecTe c TeM b ueHTpaabHOH aacTH MbimeaHbix BoaoxoH G. dogieli xax UHTonaa3Ma- 
THaecKHe, Tax h MeMOpaHHbie naoTHbie Teaa BcrpeaaioTCfl xpatae peaxo. IlpHxpenaeHHe 
MbimeaHbix BoaoxoH x cyOTeryMeHTaabHon 6a3aabHOH naacTHHxe ocymecTBaaeTca noc- 
peacTBOM MHoroaHcaeHHbix noayaecMocoM. LJncTepH raaaxoro 3I1P b coxpaTHMOH aacTH 
MbimeaHbix xaeTox oOHapyxceHo He 6biao, oaHaxo b oxoaoaaepHOH aaera pacnoaoxceHbi 
pacmHpeHHbie UHCTepHbi mepoxoBaToro 3I1P, HanoaHeHHbie TOHxocjmOpRJUiapHbiM co- 
aepxcHMbiM. Ochobhoh oO'beM capxonaa3Mbi MbimeaHbix xaeTox npHcocox He coaepxcHT 
xaeToaHbix opraHonaoB, b raaaonaa3Me HaOaioaaioTca Toabxo xaoTHaecxH pacnoaoxceH- 
Hbie (jDHOpHaaapHbie cTpyxTypbi uHTocxeaeTa. flapa MbimeaHbix xaeTox xpynHbie, oxpyr- 
awe, c noaHocTbio aecnHpaaH30BaHHbiM xpoMaTHHOM h eae 3aMeTHbiMH aapbimxaMH. 
rio-BHaHMOMy, OTCyTCTBHe HeoGxoaHMOCTH CHHTe3HpOBaTb 6eaXH aaa BOCnpOH3BOaCTBa 
axTHH-MH03HH0Bbix npoTocfmOpHJui aeaaeT xaeTXH cHHTeraaecxH MaaoaxTHBHbiMH. 

N. mogurnda 3axBaTbiBaeT yaacTox xnmeaHnxa xo3aHHa eaHHCTBeHHOH anHxaabHOH 
npHcocxoii, orpaHHaeHHOH no xpaio 3aMbixaioiixHM ccfiHHXTepoM (pnc. 2, A; cm. Bxa.). 
CcJiHHXTep npeacTaBaaeT co6oh nyaox xoabueBon MycxyaaTypbi, rae xaacaoe MbimeaHoe 
BoaoxHo oxpyxceHo xopomo pa3BHTOH 6a3aabHOH naacTHHXOH, aocraraiomeH 16 hm 
T oamnHbi (pnc. 2, 6 ). OTaeabHbie BoaoxHa b nyaxe npHMbixaioT apyr x apyry BnaoTHyio. 
B capxonaa3Me MbimeaHbix BoaoxoH (b HenocpeacTBeHHoii 6aH30CTH ot naa3MaaeMMbi) 
HaOaioaaioTca HeMHoroaHcaeHHbie MHToxoHapnn h Meaxne ynaomeHHbie UHCTepHbi UI3P. 
AxraHOBbie npoTO(J)H6pHaabi He o6pa3yioT npaBnabHbix oxpyxcHocTen Boxpyr MH03HH0Bbix 
HHTeH. flnaMeTp nocaeaHnx BapbnpyeT, hto no3BoaaeT npeanoaoxnTb cMemeHne ToacTbix 
npoTocJjHOpnaa oTHocnTeabHo apyr apyra, xax sto HMeeT MecTo b xoconcaepaeHHbix 
MbimeaHbix TxaHax MHornx nepBHaHopoTbix. 

Y E. typus cxoaHbiM o6pa30M opraHH30BaHa MycxyaaTypa 6yab6yca xoOoTxa, nocpea- 
ctbom xoTopoH npoHcxoaHT H3MeHeHHe ero o5T>eMa h BbiaBnaceHne aayx paaoB xpioabeB. 
Kaxcaoe MbimeaHoe BoaoxHo oxpyxceHo capxoaeMMon, t. e. hx naa 3 MaTHaecxaa MeM6- 
paHa yroameHa 3 a caeT HaaMeMOpaHHoro xoMnaexca (pnc. 2, B). B nepH(|)epHaecxoH 
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Phc. 3. CxeMa opraHH3amm MbimenHoro BOJiOKHa xoGotkoboid 6yjib6yca Sobolevicant- 

hus sp. 

06o3HaHeHHH TaKHe ace, KaK Ha pnc. 1 h 2. 

Fig. 3. Scheme of muscular fibre in the proboscic bulbus of Sobolevicanthus sp. 

raajionjia3Me BOJiOKHa cojjepxcaT MHoroHHCJieHHbie imcTepHbi LH3P h KpynHbie mhtoxoh- 
jtpHH. B uHTonjia3Me Mbime^Hbix bojiokoh HaGmojiaiOTCH MHoroHHCJieHHbie njiOTHbie Tejia, 
CBH3aHHbie c njia3MaraHecKOH MeMbpaHOH, a Tax xce jiexaiime cboGojjho. Tohkhc 
npoToc})H6pHJiJibi o6pa3yioT npaBHjibHbie OKpyxcHocTH Boxpyr tojictmx, npuneM cyMMapHoe 
cooTHomeHHe, BbiHHCJieHHoe jxm BOJiOKHa b uejioM, cocTaBjiaeT 1 k 3—4. Bbimenepe- 
HHCJieHHbie OCObeHHOCTH CBHJteTeJIbCTByiOT O BbICOKOH CTeneHH 0praHH30BaHH0CTH B3aH- 
MOfleHCTBHH aKTHHOBbIX H MH03HH0BBIX IipOTOC})H6pHJUI. 

y Sobolevicanthus sp. MycxyjiaTypa 6yjib6yca xoboTKa xapaKTepH3yeTca yHHKajibHbiMH 
oco6eHHOCTHMH yjibTpacTpyKTypHOH opraHH3auHH, rae MHOcJmGpHjuibi b xaxjtoM Mbiuien- 
hom BOJiOKHe nepe^yioTCH no,a npaMbiM yrjiOM (pnc. 2, r). Kaxjtoe bojiokho cojtepxHT 
ot 3 jxo 7 Hepe^yiomHxcH mhoc|)h6phjui, ojihh H3 KOTopwx opHeHTHpoBaHbi xax KOJibueBaa 
MycxyjiaTypa xoGotkoboitx 6yjib6yca, ^pyrne — nepnemmKyjiflpHbie nepBbiM — cjjyHK- 
UHOHHpyioT xax nonepeHHbie Mbimubi (pnc. 3). HeMHoronHCJieHHbie ajtepHbie ynacTKH 
MbimeHHbix KJieTOK pacnojioxceHbi b ueHTpe xoGotkoboix) 6yjib6yca, rae tohkhc uhto- 
IlJia3MaTHHeCKHe OTpOCTKH CBH3bIBaiOT KaXCJtblH HJtpOCOJtepXCailXHH yHaCTOK C HeCKOJIbKHMH 
MbimeHHbIMH BOJIOKHaMH. ifepa XapaKTepH3yiOTCH flecnHpaJlH30BaHHbIM XpOMaTHHOM H 
cojjepxaT 1—2 oTHeTjiHBbix a^pbimKa, b 0K0Ji05mepH0H capKonjia3Me HaGjiiojiaioTCfl 
MHoroHHCJieHHbie CBo6o,aHbie pnGocoMbi. BbimeonncaHHbie Mbiumbi npHHHMaiOT ynacTHe 
b HaKonjieHHH 3anacHoro cy6cTpaTa 3HepreTHHecKoro obMeHa b BHjje a-rjiHKoreHa. 
MbimeHHbie BOJiOKHa orpaHHHeHbi mia3MajieMMOH, KaKafl-jmGo coejtfiHHTejibHOTKaHafl 
o6ojiOHKa Haji iuia3MaTHHecKOH MeMGpaHOH OTcyrcTByeT. Kaxmoe bojiokho npHKpenjiaeTCH 
k 6a3ajibHOH MeM6paHe xo6oTKa MHoroHHCJieHHbiMH nojiyaecMocoMaMH, pacnojioxeHHbiMH 
npaKTHHeCKH BnjIOTHyiO. MeXJiy COGOH BOJiOKHa COeflHHfllOTCfl njIOTHbIMH KOHTaKTaMH, 
npHHeM OTjiejibHbie KOHTaKTbi HMeioT 3HaHHTejibHyio npoTHxeHHOCTb. IIoji njia3MajieMMOH 
pacnojioxeHbi KpynHbie mhtoxohjiphh h ymiomeHHbie uncTepHbi LH3P, cjioh KOTopbix 
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npaKTH^ecKH nojmocTbio onoacbreaeT xaxjjoe MbimenHoe bojiokho. MHoroHHCJieHHbie 
aKTHHOBbie npoTO(J)HjiaMeHTbi He (JjopMHpyioT npaBHjibHbix oxpyxHocTeii BOKpyr mho3h- 
hobwx, hto no3BOJiHeT roBopHTb 06 oTcyrcTBHH 3aK0H0MepH0CTH b hx pacnoJioxeHHH 
oTHocHTejibHo jtpyr jtpyra. flnaMeTp mho3hhobmx npoToc|)H6pHJiJi H3MeHaeTca ox 60 jto 
20 hm, cBHfleTeJibCTBya, hto TOJicTbie hhth pacnojiaraioTca co CMemeHHeM, xax b 
KocoHCHepneHHbix MbimeHHbix TKaHHx. BMecTe c TeM cTpyxTypbi, aHajioniHHbie Z-jmcxaM, 
b MycKyjiaType 6yjib6yca xodoTxa Sobolevicanthus sp. oTcyrcTByioT. 

OBCy^HEHHE 

AnnapaT npHxpemieHHfl — ojma H3 HanOojiee pa3BHTbix cncTeM jieHTOHHbix nepBeii, 
KOTopaa oOecneHHBaeT hx (JjHxcaunio b xHiueHHHxe xo3HHHa. B npouecce 3bojiiouhh 
uecrojt bo3hhkjih pa3Hoo6pa3Hbie npHKpenHTeJibHbie annapaTbi: cKOJieKcw c npHeoexaMH, 
XoOOTKaMH, OOTpHJtHHMH, XpiOHbflMH H TaK JtaJiee. KaX nOKa3aJIH HaUIH HCCJie^OBaHHH, 
MHoroo6pa3He cnocodoB (jjHxcaunn rejibMHHTOB npHBejio k TOMy, hto MycxyjiaTypa 
npHKpenHTejibHbix annapaTOB b 3aBHCHM0CTH ot ncnbiTbreaeMOH Harpy3KH h cfjyHXUHo- 
HajIbHOH Heo6xOOTMOCTH ^eMOHCTpHpyeT HIHpOKHH CneKTp H3MeHeHHH CBOeH yjIbTpaCT- 
pyKTypHOH OpraHH3aUHH, B03HHXHieH Ha OCHOBe rjiajIKOMbimeHHOH KJieTKH (pHC. 4, 
A — B). 

PaccMaTpHBaa oOmne yjibTpacTpyxTypHbie ocoOeHHocTH MbimenHon CHCTeMbi uecTOjt, 
JIaMCjteH h XHJijtpec (Lumsden, Hildreth, 1983) OTMeTHjiH jyia coMaTHnecxon MycxyjiaTypbi 
cjiejtyiomHe ocodeHHOCTH. MbimeHHbie KJieTKH xojKHo-MycxyjibHoro Meinxa h napeHXHMbi 
othochtch k THny Diajtxon MycKyjiaTypbi. B hhx oTHeTjiHBO BbipaJxeHbi fljtpocojjepjKaiuaa h 
coxpaTHMaH nacra, xajxjjaa H3 KOTopbix cnocodHa o6pa30BbmaTb BbipocTbi, HaxamiHBaiomHe 
3anacHbie nHTaTejibHbie BemecTBa. B coxpaTHMon Hacra MbmienHbix KJieTOK HadjiiojiaioTCH 
KpynHbie mhtoxoh^phh, CBoOojiHbie pnOocoMbi h MHoronHCJieHHbie, ymiomeHHbie UHCTepHbi 
IH3P, pacnojioxeHHbie b HenocpejtCTBeHHon 6jih30cth ot njia3MajieMMbi. CoxpaTHMbie 
ajieMeHTbi npejtcTaBjieHbi tohkhmh OmaMeTp jjo 5 hm) h tojictmmh OmaMeTp jxo 30 hm) 
npoToc})H6pHJuiaMH, oObiHHo 3ajieraiomHMH napajuiejibHO npojtojibHoii och MHO(})H6pHJuibi. 
TOHKHe MHO(J)H6pHJUIbI CTa6HJIH3Hpyi0TC5I XOpOHIO pa3BHTbIMH njIOTHbIMH TeJiaMH KaK 
UHTonjia3MaTHHecKHMH, Tax h npHxperuieHHbiMH x njia3MaTHHecxon MeMdpaHe xjieTXH, 
TOJicTbie npoToc})H6pHjijibi cbo6ooto jiexaT b raajionjia3Me. ToHXHe hhth o6mhho He 
o6pa3yioT npaBHjibHbix oxpyjxHocTen Boxpyr tojictmx, HadjiiojiaioTCH ynacTxn UHTonjia3Mbi, 
me nepBbie jiexaT BHe cbh3h co btopbimh. 06mee cooTHomeHHe npoTO(})H6pHJiJi, BbnmcjieH- 
Hoe Ha xjieTxy, cocTaBJiaeT 6:1 (Lumsden, Specian, 1980; Lumsden, Hildreth, 1983). no 
cbohm yjibTpacTpyxTypHbiM xapaxTepHcraxaM MHO(J)H6pHJuibi rjia^xoil MycxyjiaTypbi uecTojt 
cooTBeTCTByioT «MejiJieHHbiM» MbimuaM, xoTopbie H3BJiexaioT sHepraio, HeoOxojtHMyio HJia 
coxpameHHH b npouecce aHaspodHoro mHxojiH3a, h cojtepxcaT He3HanHTejibHoe xojimiecTBo 
mhtoxoh^phh b MbimeHHbix xjieTxax. MycxyjiaTypa Taxoro rana cnocodHa x coxpameHHio 
^jiHTeJibHoe BpeMH c MajibiMH 3aTpaTaMH sHepran, nocxojibxy ocHOBHaa (JjyHxuna coMara- 
Hecxoil MycxyjiaTypbi (b ocoOchhocth npojtoJibHon) b npoTHBOCToaHHH nepHCTajibraxe 
xHmenHHxa xo3aHHa (Lumsden, Specian, 1980). 

Pe3yjibTaTbi HamHx HccjiejtoBaHHH cBHjteTeJibCTByioT, hto MycxyjiaTypa axTHBHo (JjyHxuH- 
OHHpyiomHx npHxpenHTeJibHbix annapaTOB odjiajtaeT 6ojiee bbicoxoh cTeneHbio ynopajtoneH- 
hocth h cneuHajiH3auHH coxpaTHMbix sjieMeHTOB, neM coMaraHecxaa. Tax b npHcocxax 
A. dujardini cooTHomeHHe mho3hhobbix h axTHHOBbix npoToc|)H6pHJiJi eme HenocroaHHO, ho 
coxpamaeTca jxo 1:4—5, a b MycxyjiaType 6yjib6yca E. typus axTHHOBbie npoTO(J)H6pHJuibi 
o6pa3yioT Boxpyr mho3hhobwx npaBHjibHbie oxpyxHocTH h hx cooTHomeHHe CHHxaeTca jto 
1:3—4, hto npHBOjtHT x hx 6oJiee comacoBaHHOMy h axTHBHOMy B3aHMOjtencTBHio. 

HanporaB, xapTHHa jterpajtauHH MbimenHbix bojioxoh, Ha6jnojtaeMaa y G. dogieli, 
jteMOHCTpHpyeT jtoMHHHpyiomee bjihhhhc (JjyHxuHOHajibHOH Harpy3XH, npH Hcne3HOBeHHH 
xoTopoil CHCTeMa, yTpaTHBmaa CBoe 3HaneHHe, CTpyxTypHo jte3opraHH3yeTca (pnc. 4, B). 

MycxyjiaTypa c(J)HHXTepa, orpaHHHHBaiomero npncocxy N. mogurnda, BbiHyxjteHHaa 
jtJiHTejibHoe BpeMH HaxojtHTbca b coctohhhh coxpameHHH, h Mbimuw 6yjib6yca E. typus. 
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Phc. 4. AjjanTHBHbie npeo6pa30BaHHH MbimeMHbix bojiokoh b npnKpenuTejibHbix annapa- 

Tax uecTm 

A — THnHHHoe ma^KOMbimeMHoe bojiokho combthmcckoh MycKyjiaTypbi; E — BbicoKocneuHajiH3HpoBaHHbie 
MbimeMHbie BOjioKHa xoGotkoboto 6yjib6yca Sobolevicanthus sp.; B — jierpaiiauHfl MbimeMHbix bojiokoh npw- 

cockh G. dogieli. 

06o3HaHeHHJi Taxwe tkc , xax Ha pwc. 1 h 2. 

Fig. 4. Adaptive modifications of muscular fibres in attachment apparatus of cestodes. 





BtmBHraiomHe xo6otok h npnBojtflmne b jtBnaceHne MHoronncjieHHbie MomHbie Kpionba, 
no^BepraioTCH 3HannTejibHbiM Harpy3KaM. 3thm o6i>5iCH5ieTC5i ycnjieHHoe pa3BHTHe 6a3ajib- 
hoh njiacTHHKH, oKpyacaiomen Kaacjjoe MbimeuHoe bojiokho. KaK H3BecTH0, 6a3ajibHaa 
njiacTHHKa cnoco6Ha BbinojiHHTb ueMeHTnpyiomyK) pojib, CKpenjiaa BOjioKHa b ejjHHbin 
MbimeHHbiH nynoK (3aBap3HH, 1985), n ocymecTBjiaeT nnTaHne h B3anMojtencTBHe 
MycKyjiaTypbi c HepBHon cncreMon (Xsm, KopMaK, 1983). Ha stom ocHOBaHHH moxho 
npejmojioacnTb, hto 3HannTejibHoe pa3BHTHe 6a3anbHOH njiacTHHKH no3BOJiaeT majtKOMbi- 
me^HbiM KJieTKaM nojjBepraTbCfl 3HaHHTejibHo 6ojiee npojjojiacnTejibHOMy h HHTeHCHBHOMy 
coKpameHHio, Heo6xojtHMOMy jjjih ycneuiHoro npHKpenjieHna, b cjiynae N. mogurnda b 
KHineHHHKe X035iHHa, b cjiyuae E. typus — b cnHpanbHOM KJianaHe. llocKOJibKy N. mo¬ 
gurnda npHKpenjiaeTca k cjih3hctoh X035iHHa ejtHHCTBeHHon npncocKon, oneBHjmo, hto 
ee ycneuiHoe (JiyHKitHOHHpoBaHHe 3aBHCHT b nepByio onepejtb ot 3aMbiKaiomero ccJihhk- 
Tepa 3toh npncocKH. E. typus npHKpenjiaeTca BHejtpeHneM npe3BbmanH0 MomHbix h 
KpynHbix KpioHbeB, BbijtBHaceHHe KOTopbix TpeGyeT ot MycKyjiaTypbi 6yjib6yca xo6oTKa 
napa3HTa 3HannTejibHbix ycnjinn (EncepoBa, 1991). TnnmiHbie rnajtKOMbimeHHbie KJieTKH, 
xapaKTepHbie jjjia uecTojt, He cnoco6Hbi oGecne^HTb Tpe6yeMbie MomHocTb h juinTeJib- 
HOCTb COKpameHHH, HTO npHBOOTT K (J)OpMHpOBaHHK) MblUieHHblX nymcoB, me KaaCJJOe 
BOJIOKHO OKpyaceHO xopomo pa3BHTOH 6a3aJlbHOH njiaCTHHKOH H COOTHOUieHHe aKTHHOBbIX 
h MH03HH0Bbix npoToc|)H6pHJiJi yMeHbinaeTca jjo 1:3. B MycKyjiaType GoTpnjtnn Phyllo- 
bothrium sp. KpoMe xopomo pa3BHTon 6a3anbHon njiacTHHKH, OKpyacaiomen Kaacjjoe 
MbimeHHoe bojiokho, odHapyaceHbi rnnepTpocjiHpoBaHHbie njioTHbie Tejia, pacnpejtejiaio- 
mnecfl b MnocjmGpnjuiax jia6HpHHToo6pa3Ho, uto o6ecnennBaeT MbimuaM Mo6HjibHocTb 
h CHJiy coKpameHHfl (Lumsden, Hildreth, 1983). 

Y Sobolevicanthus sp. MycKyjiaTypa 6yjib6yca xodoTKa jijih ycnemHoro BbijiBnaceHna 
h BTHTHBaHHH nocjiejmero jtojiacHa coBMemaTb KOJibueBbie h npojjojibHbie MbmieuHbie 
BOJiOKHa. 3Ta c^yHKimoHajibHaa 3ajjaua pemaeTca rejibMHHTaMH Heojmo3HauHO. Y Sobo¬ 
levicanthus sp. cjjopMHpyeTCH yHHKajibHaa cTpyKTypa MbimeuHoro BOjioKHa, Koma nep- 
neHjjHKyjiflpHbie jtpyr jtpyry Mnoc|)H6pHJiJibi noouepejmo pacnojiaraioTca b ojihom h tom 
ace MbimeHHOM BOJioKHe, t. e. njia3MajieMMa oKpyacaeT ejinHoe «npojtojibHo-KOJibueBoe» 
bojiokho (pnc. 4, E). HanpoTHB, b xodoTKOBbix 6yjib6ycax G. erinaceus (EHcepoBa, 1986; 
Ward e. a., 1986) HadjnojtaeTca nocjiejtoBaTeJibHoe uepejtoBaHne MbimeuHbix bojiokoh, b 
KOTopbix MHO(J)H6pHJuibi pacnojiaraioTca nojx yrjioM jipyr k Jtpyiy. KpoMe toto, juih 
xodoTKOBbix 6yjib6 G. erinaceus xapaKTepHo nepnojiHHHoe pacnpejtejieHHe nojioc njioT- 
hoto MaTepnajia, HanoMHHaiomero Z-jihckh nonepeuHo-nojiocaTon MycKyjiaTypbi. OjmaKo 
b oTJiHHHe ot THnHHHbix Z-jtHCKOB oOHapyaceHHbie y G. erinaceus nojiocbi npepbiBHCTbi. 
TeM He MeHee MycKyjiaTypa xoOotkobbix 6yjib6ycoB no yjibTpacrpyKTypHbiM oco6eHHoc- 
thm, no HameMy MHeHHio, npn6jinacaeTC5i k nonepeuHonojiocaTOMy rany MbimeuHbix 
TKaHeii h o6jiajtaeT cnoco6HocTbio reHepnpoBaTb 6ojiee MomHoe HanpaaceHne, t. e. 
B03HHKaeT TaM, me HyacHbi 6biCTpbie h opraHH30BaHHbie coKpameHna. Y Sobolevicanthus 
sp. TaKace HaGjnojtaeTca HeKOTopoe CMemeHHe tojictbix npoTocjmdpHJui oTHocnTejibHo 
Jtpyr Jtpyra, xapaKTepHoe jyia KoconcuepueHHon MycKyjiaTypbi, ojmaKo sjieKTpoHHonjioT- 
hoto MaTepnajia, aHajiornHHoro ZmncKaM, y hhx He odHapyaceHO. B o6onx cjiynaax 
coKpameHne MycKyjiaTypbi 6yjib6yca npHBojtHT k ojtHOBpeMeHHOMy yMeHbmeHHio ero 
jtJiHHbi n jtnaMeTpa, ho jtocrnraeTca npHHunnnajibHO pa3JiHHHbiMH cnoco6aMH. 

TojimnHa MH03HH0Bbix npoTocJwGpnjui, jtocTnraiomHX y Sobolevicanthus sp. CBbime 
60 hm, b jjBa pa3a npeBbimaeT TOJimnHy npoToc})H6pHJiJibi coMaTnnecKon MycKyjiaTypbi, 
cpaBHHMa c npoTocjiHJiaMeHTaMH Haplobothrium globuliforme , ^opMHpyiomnMnca TaKace b 
MycKyjiaType xo6otkoboto 6yjib6yca (Lumsden, Hildreth, 1983), n, no-BHjtHMOMy, o6jiajtaeT 
napaMH03HH0BbiM CTepacHeM, pacnojioaceHHbiM b uempe mho3Khoboh npoTo^nGpnjuibi. 

TaKHM o6pa30M, Ha npnMepe Mbimit npnKpenHTejibHbix annapaTOB uecTojt MoacHo 
npocjiejtHTb, KaK Ha ocHOBe rjiajtKOMbimeuHon KJieTKH B03HHKaeT mnpoKnn cneKTp 
MOJtH^HKaitHH CO CneitH^HHeCKHMH OCo6eHHOCTHMH JtJlfl Kaacjtoil pa3HOBHJtHOCTH MycKy¬ 
jiaTypbi. B ojjhhx cjiynaax b nyuKax MbimeuHbix KJieTOK yBejinunBaeTca HajtMeM6paHHbin 
KOMnjieKC njia3ManeMMbi (N. mogurnola , E. typus), b Jtpyrnx — capKOMepHaa opraHH- 
3auna (G. erinaceus), n HaKOHeu, y Sobolevicanthus sp. Ha6jnojtaeTca yHHKajibHoe 
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coneTaHHe npocTpaHCTBeHHo pa3HOHanpaBJieHHbix mhoc|)h6phjiji b ootom h tom xce 
MbimeMHOM BOJiOKHe. IlpHBeaeHHbie npHMepbi cBHjjeTejibCTByioT o Gojibuioii njiacTHHHOCTH 
rjia^KOH MycKyjiaTypbi, cnoco6HOH k pa3Hoo6pa3HbiM cTpyKTypHbiM npeo6pa30BaHHHM b 
cooTBeTCTBHH co ctohluhmh nepeji opraHH3MOM ^yHKUHOHajibHbiMH 3aflanaMH. 

MeToaoM thmhjihhoboh aBTopajmorpacjjHH y Bcex HccjieaoBaHHbix npeacTaBHTejieH 
jieHTOMHbix nepBen 6biJio noxa3aHo, mto o6HOBJieHHe nonyjmjHH cneunajiH3HpoBaHHbix 
KJieTOK (b tom HHCJie h MbiineHHbix) npoHcxoOTT 3a cneT OTcj^cj^epeHUHauHH KaM6najibHbix 
3jieMeHTOB (Bolla, Roberts, 1971; Gustafsson, 1973; 1976a, 1976b; Wikgren, Gustafsson, 
1967, 1971; Wikgren e. a., 1971). fljia uecToji 6buia npezmoxceHa cxeMa UHTojuicjjcjjepeHLtH- 
poBKH ejiHHoro MyjibTHnoTeHTHoro KaM6najibHoro sjieMeHTa, cnocobHoro k Mop^o^yHKUH- 
OHajibHbiM npeo6pa30BaHHHM b HanpaBJieHHH Kaxcuoro H3 ranoB KJieTOHHbix jmcjjcjjepeHUH- 
poBOK (Gustafsson, 1990). To ecTb HeobxojmMo OTMeTHTb, hto. He oGjiajjaa co6cTBeHHbiM 
KaM6HajIbHbIM 3JieMeHTOM flJIH KaXCflOH H3 CneUHajIH3HpOBaHHbIX KJieTOHHbIX CHCTeM, UeCTO- 
abi HaxoaHTCH TOJibKO Ha HauajibHbix 3Tanax cTaHOBjieHHH TKaHeBoii opraHH3auHH (KopHeBa, 
1995). PaccMaTpHBaeMbie npHKpenHTejibHbie annapaTbi uecTOjt o6pa30BaHbi cjioxcho opraHH- 
30BaHHbIMH CHCTeMaMH MblHieHHblX KJieTOK, KOTOpbie B nOJIHOM CMbICJie CJIOBa eme HeJIb3H 
Ha3BaTb «MbIHieHHOH TKaHbK)». BMeCTe C TeM MOp4)04)yHKUHOHaJIbHaH OpraHH3aUHH MyCKy- 
jiaTypbi npHKpenHTeJibHbix annapaTOB y uecTojt, ctohiuhx Ha hh3koh cTyneHH sbojuouhohhoh 
jiecTHHUbi, no cjioxchocth yjibTpacTpyKTypbi MbimeHHbix sjieMeHTOB cpaBHHMa c tbkoboh y 
aHHejiHji h HaceKOMbix. TeM caMbiM pa3Hoo6pa3He Ha6juojiaeMbix y uecToji BapnaHTOB 
ycjioxcHeHHH rjiajjKOH MycKyjiaTypbi noKa3biBaeT TemieHUHio B03M0^cHbix npeo6pa30BaHHii 
MbimeHHOH KjieTKH b npouecce sbojuouhh. 

Pa6oTa BbinoJiHeHa npn $HHaHcoBoii nojmepxtKe Pocchhckoto c})OHjia cfiyHjiaMeHTajib- 
Hbix HccjiejtOBaHHH no npoeKTy N 2 96-04-49080. 
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ADAPTIVE MODIFICATIONS IN MUSCULAR CELLS 
OF ATTACHMENT APPARATUS IN CESTODES 

Zh. V. Korneva, V. G. Davydov, N. M. Biserova 

Key words: Cestoda, ultrastructure, muscular system. 

SUMMARY 

Modifications of smooth muscular system of the attachment apparatus in 5 cestode 
species from different taxonomic groups have been studied and compared. Ultrastructural 
peculiarities of each examined species are pointed out and described. High structural 
variability of smooth muscular cells in dependence upon functional loading in shown. 
It is suggested, that the observed diversity of different types of the smooth muscular 
system complication reflects a tendency of high modificational possibility of this tissue 
during the evolutionary processus. 
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BKJieum k cm. )K. B. Kopneeou u dp. 



Phc. 1. y/ibTpacTpyKTypa MycKynaTypu npHKpenHTejibHbix annapaTOB uecTOfl. 


A — o6iuhh BHfl MycKyjiaiypu npncocKH A. dujardini ; B — npmcpenjieHHe MbimenHbix bojiokoh k 6aianbHOH iuiacTHHice 
HapysKHOii nnTOiuia 3 Mbi TeryMeHTa npncocKH A. dujardini ; B — tfjparMeHT npwcocKH G. dogieli c aerpaanpyiomeH Mycicyna- 
Typow; r — flerpaaaUHH MbimenHoro BOJiOKHa npucocKH G. dogieli. 6n — 6a3ajibHaa imacTHHKa; Me — MbimenHoe bojiokho; 
uijm — Hapy*Haa unT0iuia3Ma TeryMeHTa; nd — nojiyaecMOcoMbi; n<ft — npoTot{)HJiaMeHTbi. 

Fig. 1. Ultrastructure of muscules in attachment apparatus of cestodes. 






Phc. 2. YjibTpacTpyKTypa MycicyjiaTypbi npHKperiHie/ibHbix annapaTOB uecTOfl. 


A — 3axBar anwicajibHofi npHCocicofi N. mogurnda yqacnca cjih3hctom KHiueqHHKa xo3«HHa; B — nonepeqHbifi cpe3 MbiiueqHbix 
bojiokoh ctjjHHKTepa npHcocKH N. mogurnda\ B — nonepeqHbifi cpe3 Mbiimj xo6oTKOBoro 6y;ib6yca E. iypus\ r — MycicynaTypa 
xofioTKOBoro 6y;ib6yca Sobolevicanthus sp. an — annicajibHafl npncocica; zo — r;iHicoreH3anacaiomHe otpoctkh; k — 
icieToqHbifi KOHTaiar; m — mhtoxohaph«; c — ctfwHicrep; ckx — yqacTOK cjnnHcrofi KHiueqHHKa xo3flHHa. 

OcTaJibHwe o6o3HaqeHH« TaKHe xe, KaK Ha pwc. 1. 

Fig. 2. Ultrastructure of muscules in attachment apparatus of cestodes (continuation). 





